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Student Lab Template 
 
Alien Invasion 
 
By Anne Maben, Science & Literacy Coach, Center X, UCLA, in conjunction with the Environmental 
Literacy Council Summer Lab Development Team 2004 
 
Abstract: In this student-centered experience, students will work in teams to investigate the impact 
of an invasive species on native species, using the six classic steps for solving environmental problems.  
Teams will research a local invasive species problem, complete an experimental design plan, write clear 
procedures for experimentation, state expected results and conclusions, and work together to determine 
the course of action to be taken and future monitoring needs.  Teams will present their Action Plan to a 
simulated Board of Review through a PowerPoint or Poster Board presentation. 
 
Objectives: 
! understand the concept of invasive species and their potential harm to natural ecosystems; 
! apply the steps involved in solving an environmental problem to a local invasive species; 
! learn to create a workable experimental design; 
! learn to create clear experimental procedures;  
! practice peer review. 
 
Introduction: 
At what point does an environmental issue become an environmental problem that needs to be solved?  
Who first raises the alarm?  How is data gathered and who determines the level of risk to local species 
and human populations?  When can you say you are certain you have a problem?  The steps to solving 
an environmental problems can using be broken down into six major steps: 
 
1) Sounding the Alarm – calling attention to the problem 
2) Scientific Data Gathering – obtaining background information; collecting data on the problem; 
analyzing the data and creating a model for prediction of future events 
3) Risk Assessment – analyzing the potential effects of intervention; which course should be taken? 
Would there be any adverse effects? 
4) Public Awareness – explaining the problem and presenting all alternatives; what are the possible 
costs and the predicted results of each choice? 
5) Government Action – recommending the course of action should elected officials take? How soon 
should intervention take place? 
6) On-going Follow-up – determining long-term monitoring needs to be conducted? 
 
All above steps are necessary in order to successfully solve an environmental problem for both present 
and future generations. In this activity, you will not only review the process that scientists use to ask and 
answer questions solving environmental problems such as invasive species, but you will develop the 
skills to conduct and critique scientific investigations. Science is a collaborative effort in which 
researchers work together and share their results. Likewise, you will work in research teams in this 
collaborative activity and ask questions and solve problems.  
  
Scenario 
 
Background Information on Invasive Species: 
An invasive species is a species that is alien to the ecosystem being studied and whose introduction 
causes economic or environmental harm or harm to human health. Invasive species can be plants, 
animals, fungi or microorganisms. Human have accidentally or deliberately been responsible for most 
invasive species introductions.  Only one in a hundred alien species becomes invasive.   
 
As human populations explode, so have populations of pets and favorite ornamental and crop plants.  
Feral cats, dogs, goats, pigs and even horses have caused untold direct damage to native species through 
predation, habitat destruction, depletion of food sources and the spread of disease.  Invasive vines, 
shrubs and trees like Kudzu and Purple Loostrife have altered many native ecosystems almost beyond 
recovery.  The introduced Brown Tree Snake on Guam caused the extinction of all but three native 
species of birds, two of which can be found only in captivity. A significant number of the animal and 
plant species in the United States are vulnerable to premature extinction, many as a direct result of 
invasive species, the second leading cause of extinction (behind habitat destruction.) 
Background research information links: 
Invasive Species links http://ei.cornell.edu/ecology/invspec/links.asp 
Gateway to Federal & State programs http://www.invasivespecies.gov/ 
Global Invasive Species Database http://www.issg.org/database/welcome/ 
Invasive Species Information Node http://invasivespecies.nbii.gov/ 
Cane Toads  http://www.amonline.net.au/factsheets/canetoad.htm 
 
Materials: 
! Text and electronic reference materials 
! Access to the internet 
! Large chart paper (or LCD projector/large TV monitors if developed as a PowerPoint) 
! Marking pens, glue sticks 
! Activity handouts 
 
You are an environmental science student at a local high school who enjoys being outdoors.  
You’ve noticed that a common species of plant or animal you used to see daily is no longer 
in abundance.  You recently saw on TV that biologists are worried about an invasive 
introduced species that might be spreading into your neighborhood. 
 
Being a concerned citizen, you have enlisted your friends to investigate whether this 
invasive species could be causing the demise of your native plant or animal.  You plan to 
follow the steps you learned in your class to solve an environmental problem and design an 
experimental plan to investigate the problem.  You hope to present your Action Plan, along 
with management strategies for the invasive species and a proposed recovery plan for the 
native species, to your local City Council and Parks and Recreation departments. 
  
Procedure- Each team will: 
 
1) Work together to research background information on both species through web-based and print 
media, using the Three-Question Strategy of Problem-based Learning (Atkins & Goodwin, ELC 
website link) 
• Using chart paper, brainstorm the issue using the following questions: 
a) What do you know (about the problem)? 
b) What do you need to know (about the problem)? 
c) How do you find out what you need to know? 
• Once you have brainstormed the problem, begin researching critical information and take notes 
in your science journal. 
Hints for researching: 
a) Look for the pattern of introduction; listing of native species with similar habitats; feeding 
ecology of species; reproductive behaviors and life cycles; territorial behavior; substrate 
preferences. 
b) Document economic effects and human impacts  
c) Talk with experts in the field, by phone, e-mail or in person (e.g., Fish & Game Biologists, 
local college professors, nature societies) – take notes on your conversations 
 
2) After completing your background research, construct an experimental design plan and clear 
procedures to determine an invasive species impact on the native species (see EXD Design 
Template) 
• Determine the independent variables - What variables will not change during the proposed 
research project? (time periods sampled, location of plots, etc.) 
• Determine the dependent variable - What will be measured? (number of individuals/plot; 
diversity over time, etc) 
• Determine the control - What is the experimental group being compared to? (known 
behavior in the wild, undisturbed natural habitat, etc) 
• Develop a testable hypothesis using an "if...  then...”  format. State the cause & effect 
relationship between the Dependent Variable (DV) and the Independent Variable (IV) 
• Determine legitimate constants - Remember that constants are all the factors that must 
remain the same in an experiment or research project. They are controlled variables 
• Determine how many samples will be collected, how many times to conduct the experiment 
• Determine how to measure the responses/variables, including statistics to apply 
• Sketch any set-ups or locations – indicate where sampling sites will be placed 
 
• Write a clear, repeatable procedure for investigation. This should be a complete list of steps.  
Have your instructor approve of your experimental design and procedures before continuing! 
 
• Provide expected results and conclusions 
 
3) Decide what course should be taken to manage the invasive species and what risks to other local 
species could occur 
• Control/eradication of invasive species, prevention against spread – methodologies? 
• Protection for resident species & human population 
4) Decide how you will make the public aware of the problem 
• What will be the possible costs and the predicted results of each management choice? 
  
• What media sources to spread the word? 
 
5) Decide what course of action elected official should take – for example: 
• Native species protection (threatened/endangered species designation) 
• Federal Recovery Plan for native species (what would that look like?) 
• Determination and creation of Critical Habitat area (purchase, enforcement) 
• Funds for control/eradication of invasive species (how much, from where?) 
6) Decide what long-term monitoring needs to be conducted 
• What type of monitoring, how often, who will do it? 
• What population levels will require a “de-listing” for a threatened species? 
• Captive breeding of native species and eventual re-introduction to historical habitat 
 
Action Plan Presentation 
Teams need to discuss strategies for presenting their action plan.  Your teacher will give you a set of 
rules to be followed during your presentation to the City Council Board of Review and the time limit for 
each presentation.  Each member of the team must be a part of the discussion – decide who will be 
responsible for which portions of your talk. All presentations will address the following sections: 
 
1) History of the Problem: 
• Description and picture of the invasive and at least one impacted native species 
• Life Cycle of the invasive species & optimal growth/spread conditions 
• Preferred Habitat 
• History of introduction and distribution 
• Species abundance 
• Environmental Impacts - on native species, on environment, on humans 
• Known Predators or Biological Controls 
2) Experimental Design Plan 
• Experimental Design Template 
• Experimental Procedures 
• Expected Results & Conclusion 
• Course of Action 
o Suggested management techniques – control/eradication of invasive species 
o Recovery of native species/ecosystem 
3) Risk Assessment  
4) Public Awareness 
• Proposed media campaign 
• Costs management to the public 
5) Government Action - Previous & Recommended 
6) On-going Follow-up – monitoring program 
 
PowerPoint Presentation Formatting – maximum 20 slides 
 
Be creative,e but remember the audience in the far back of the room wants to appreciate your 
presentation - if it looks too busy or the font or pictures are too small, they will tune you out. 
 
Font Size: 
• Title:   44-54 point Subtitles: 36-40 point Subtext: no smaller than 28 point 
 
Photos: 
  
Remember that photos take up a great deal of memory!  Make sure you have a sharp, well-scanned 
picture to begin with and then cut it down in your photo editing program to no larger than 350 K each, at 
72 dpi.  That means that 3 photos this size will eat up 1 MB of memory in your presentation! 
 
  
Custom animation:  
Your animation skills should not detract from or overpower the presentation and the information you need to 
share with the audience 
• Keep fancy fly-ins to a minimum 
• Don't bring in text by the word or letter - bring in a whole line at once 
• Pick music that enhances your subject 
Delivery: Speak clearly and audibly - and if possible, with confidence and style. Use body language that 
makes it seem like you are in control. Consider the way you stand, the hand gestures you use, and try to 
make eye contact with the audience. The less you rely on cue cards and notes, the more effective your 
arguments will be received. 
 
Peer Review 
After hearing an invasive species Action Plan presented by another team, answer the following 
questions. Remember to keep your answers friendly and constructive. 
 
1. What was a particular strength in this Action Plan? 
 
2. Do you agree with the conclusions? Do they appear to be well supported? 
 
3. What suggestions can you make for improving this Action Plan? 
 
Additional Resources: 
Invasion Ecology – downloadable resources http://ei.cornell.edu/pubs/IE.asp 
Interactive Food Web-BTS http://www.uog.edu/classes/bi-100/ww_food_webs.htm 
  
Experimental Design Proposal 
Complete this ExD planning form BEFORE beginning Research 
 
 
Name ______________________________________ Date ____________ 
 
Class ______________________________________ Group ___________ 
 
RESEARCH TITLE: (The effect of... on...) 
 
 
HYPOTHESIS: (Use an "if...  then...”  format. State the cause & effect relationship between the 
Dependent Variable (DV) and the Independent Variable (IV). Must be testable.) 
 
 
INDEPENDENT VARIABLE: (What are the variables that do not change? e.g.: amount of time) 
 
 
DEPENDENT VARIABLE: (What will be measured/changed? e.g.: pH ) 
 
 
CONTROL: (What is the experimental group being compared to? e.g.: distilled water) 
 
 
# OF TRIALS: (How many samples will be collected?  Repetitions of the procedure?)  
 
 
EXPERIMENTAL CONSTANTS: (Variables not altered during the experiment) 
 
 
 
 
DATA COLLECTION & ANALYSIS:  (how will responses/variables be measured and statistically 
analyzed?) 
 
 
 
 
 
 
 
SKETCH OF EXPERIMENTAL SETUP, with labels: (put on back if necessary) 
 
 
  
Teacher Lab Template 
 
Alien Invasion 
 
By Anne Maben, Science & Literacy Coach, Center X, UCLA, in conjunction with the Environmental 
Literacy Council Summer Lab Development Team 2004 
 
Objectives: 
! understand the concept of invasive species and their potential harm to natural ecosystems; 
! apply the steps involved in solving an environmental problem to a local invasive species 
! learn to create a workable experimental design; 
! learn to create clear experimental procedures; and to practice peer review 
 
Why use this lab in the APES course?   
Invasive species has been listed as one of the twenty hot topics in environmental science by many of the 
major APES texts.  This lab gives students a chance to deepen their content knowledge, allows them to 
refine their investigation and experimentation skills, model what scientists do by collaborating to find a 
solution to a problem, and gives them a chance to use interdisciplinary skills to present their plan.  In 
addition, one of the four APES essays on the national exam is on analyzing an environmental problem or 
creating an experimental investigation to solve a problem. 
 
Correlation to topic outline in Acorn Book 
I. Interdependence of Earth’s systems 
A. The Biosphere 
1. Organisms: adaptations to their environment 
2. Populations & Communities: exponential growth, carrying capacity 
3. Evolution of life: extinction 
 
V. Global Changes and Their Consequences 
A. Biota: habitat destruction, introduced exotics 
B. Biota: loss of diversity 
 
Correlation to National Standards 
• Unifying Concepts and Processes Standard: students should develop understanding and abilities 
aligned with the following concepts and processes: 
— systems, order, and organization 
— evidence, models, and organization constancy, change, and measurement 
• Science As Inquiry, CONTENT STANDARD A:  Students will develop the abilities necessary to 
understand and perform scientific inquiry 
• Life Science, CONTENT STANDARD C: Students will be directly investigating the 
interdependence of organisms, the organization in living systems and the behavior of organisms and 
knowing the ways in which humans can alter the equilibrium of ecosystems, causing potentially 
irreversible effects. 
• Science and Technology, CONTENT STANDARD E: In using a variety of sampling equipment and 
statistical analyses, students will need to understand the abilities of particular technological designs. 
• Science in Personal and Social Perspectives, CONTENT STANDARD F:  Students will be 
documenting population growth and environmental quality in the target ecosystem, as well as 
understanding of science and technology in local, national and global challenges. 
  
 
 
 
Introduction 
At what point does an environmental issue become an environmental problem that needs to be solved?  
Who first raises the alarm?  How is data gathered and who determines the level of risk to local species 
and human populations?  When can you say you are certain you have a problem?  The steps to solving 
environmental problems can be broken down into six major steps: 
 
1) Sounding the Alarm – calling attention to the problem 
2) Scientific Data Gathering – obtaining background information; collecting data on the problem; 
analyzing the data and creating a model for prediction of future events 
3) Risk Assessment – analyzing the potential effects of intervention; which course should be taken? 
Would there be any adverse effects? 
4) Public Awareness – explaining the problem and presenting all alternatives; what are the possible 
costs and the predicted results of each choice? 
5) Government Action – recommending the course of action should elected officials take? How soon 
should intervention take place? 
6) On-going Follow-up – determining long-term monitoring needs to be conducted? 
 
All steps above are necessary in order to successfully solve an environmental problem for both present 
and future generations. In this lab, students will not only review the process that scientists use to ask and 
answer questions to solve environmental problems, but will develop the skills to conduct and critique 
scientific investigations. Science is a collaborative effort in which researchers collaborate and share 
results. Like scientists, students will work in research teams and ask questions and solve problems.  
 
Each team will work to research information on a local invasive species through web-based and print 
media, construct an experimental design to determine an invasive species’ impact on their new 
environment, complete a clear procedure, and perform a peer review of other groups’ experimental 
designs. 
 
Teachers need to feel comfortable with implementing a problem-based inquiry activity.  If most of your 
activities have been “cook-book” or teacher-directed, it can be scary to let go of some control and take 
the role of a facilitator of learning. With problem-based inquiry, solving the problem is not the most 
important objective.  The power is found within the learning process itself, through student-directed 
inquiry. Become a guide and let the discovery happen! 
 
Background Information on Invasive Species 
An invasive species is a species that is alien to the ecosystem being studied and whose introduction 
causes economic or environmental harm or harm to human health. Invasive species can be plants, 
animals, fungi or microorganisms. Human have accidentally or deliberately been responsible for most 
invasive species introductions.  Only one in a hundred alien species becomes invasive.   
 
There are numerous websites on invasion species that present excellent background information on the 
problem and State Fish & Game and local university websites can shed light on local concerns. 
 
Group size:  3 – 5 students/species 
 
  
Lab length: Three 60 – 90 min periods 
 
  
Materials/equipment 
• Text and electronic reference materials 
• Access to the internet 
• Large chart paper (or LCD projector/large TV monitors if developed as a PowerPoint) 
• Marking pens, glue sticks 
• Activity handouts 
 
Suppliers 
Local school supply catalogs 
 
Preparation and prep time 
• Have major websites for research bookmarked or written on board 
• Group teams with available area to spread out and work 
• Technical Aspects: Make sure you have appropriate equipment ready and working if the students 
are presenting via PowerPoint: consider how files will be transferred to the teacher’s computer 
(memory stick, zip disk?)  If students are presenting via posters, have the room arranged so they 
can post their work.  Blank transparencies might be available to students so they can transfer 
large visuals for presentation. 
Students need at least 
• One period to learn experimental design methodology, select teams and species to study, and 
begin conducting background research (can be continued for homework.) 
• One period to design their action plan (PowerPoint presentations or posters may be polished for 
homework) 
• One period for team presentations & peer review. 
 
Safety & Disposal:  No particular issues 
 
Teaching Tips 
• Research local invasive species and possible native competitors/prey prior  to introducing the 
activity:  have a matched list ready if time is precious or students are novices at the research 
process. 
• Make sure you familiarize students with the Steps to Solving Environmental Problems, the 
experimental design process and necessary information needed to execute the lab. 
• Teaching experimental design: You need to explain the terminology that is critical to 
experimental design including independent variable (IV), dependent variable (DV), repeated 
trials, hypothesis and control. To help students practice identifying these in experiments, scaffold 
this activity by previously conducting several labs that use good experimental design.  Have 
students prepare an experimental design chart for each of these labs. 
• Presentations: Review the general format of presentation to a City Council Meeting or Board of 
Review with the students.  Come up with a list of rules and regulations for presenting their 
arguments.  Keep presenters on time targets. Lead a brief discussion comparing the presentations 
and their solutions before allowing time for Peer Review. 
• Poster Boards: Decide on a uniform size/format for all poster presentations, with the mandatory 
sections included.  Have materials available for student use. 
• PowerPoint: If you are planning to have students make their presentations in PowerPoint, teach 
students how to create PowerPoint presentations before doing this activity!  Point them (and 
yourself!) to the following websites on: 
  
• PowerPoint design for the Classroom: http://www.actden.com/pp/ 
• PowerPoint 2000 tutorial: http://www.lgta.org/ppt2000/l1.start.htm 
• MS PowerPoint 2003 Tutorial download: 
http://www.microsoft.com/Education/PPT2003Tutorial.aspx 
• Consider inviting local specialists to speak to the class about the problem of invasive species. 
 
Potential Problems 
• Students’ frustration with open-ended inquiry (there’s no “right” answer…) 
• Teacher telling students exactly how to solve the problem(s) 
•  Letting students flounder for too long without facilitation from the teacher 
• Ineffective group function (move students quickly if they’re not working smoothly) 
• Having time available in your syllabus 
 
Possible Variations 
• Show the Cane Toads video before beginning the activity, to stimulate interest 
 http://www.bestprices.com/cgi-bin/vlink/720229909723IE 
 
• Have the teams take notes during each presentation and then create a decision-making matrix to 
evaluate the ethics of the other teams' Action Plans. Each team needs to create its own criteria for 
making a judgment. 
 
• Divide the entire class into six to eight special interest groups addressing the problem of a local 
invasive species that has established itself on prime property (realtors, City Council members, Fish 
& Wildlife scientists, Army Corp of Engineers, businessmen & women, townspeople, etc) and have 
each produce a poster presentation on their Action Plan, including Pros and Cons for the plan. 
 
• Divide the entire class into six to eight special interest groups addressing the problem of a local 
invasive species that has established itself on prime property.  Have each group create a twenty slide 
PowerPoint presentation that can be linked to the school website, with a link for comments about 
each plan and a link for voting on the best plan.  Announce the site to the school and ask for input by 
all students.  After a specified amount of time, publish the final vote on the website. 
 
Post-lab analysis & typical discussion questions 
Students should analyze their pattern of problem solving by: 
• Determining the questions that were most effective 
• Identifying the lines of questioning that were productive and those that were not 
• Identifying the type of information needed to solve problem but was unavailable 
 
Typical teacher-directed questions for the presentations: 
• How will ________ treatments affect the target species? 
• Where is species X found within your local site? 
• How does species diversity differ in sites with or without the invasive species? 
• What species typically colonize an area when the invasive species has been eliminated? 
• Why is your problem relevant to environmental issues? 
• Summarize what others have found about this issue. 
• What other management strategies can you suggest? 
• What would you do differently the next time you research as a team? 
 
  
Possible Assessments 
• Give students a Free Response Question on a culminating test, involving the student's response to an 
invasive species problem, making sure they address issues brought up in the presentations. 
 
• Peer-grade each team’s presentation, using a class-designed rubric with criteria for making a 
judgment. 
 
• Using the rubrics below, teacher scores the experimental design and presentations.  All team 
members receive the same score.  All team members must submit a paper detailing the role and 
effort each team member played in creating the final Action Plan and presentation. 
 
Experimental Design Rubric 
 
Required Elements Possible Score Peer Review 
Score 
Teacher Score 
Title (The effect of ...  on ... ) 
2 
 
2 
  
Testable Hypothesis 
3 
3 
  
Independent Variable 
2 
2 
  
Dependent Variable 
2 
 
2 
  
Constants 
2 
2 
  
Control situation well defined 
3 
3 
  
Procedure 
8 
8 
  
Random Population Sample - 
Describe 
3 
3 
  
Repeated trials 
2 
2 
  
Quality of Exp. Design 
5 
5 
  
Neatness & Layout 
3 
3 
  
TOTAL POINTS EARNED 35 
  
  
Peer Review Comments:  Teacher Comments: 
 
  
Generic Rubric for Student-designed PowerPoint or Poster Presentations 
 
Student Name ___________________ 
CATEGORY  Excellent Good Satisfactory Needs Improvement Total 
Points 
Requirements 
 
____ pts  
All requirements are 
met and exceeded.  
All requirements 
are met.  
One requirement was 
not completely met.  
More than one 
requirement was not 
completely met.  
 
Content  
 
 
 
____ pts 
Covers topic in-depth 
with details and 
examples. Subject 
knowledge is excellent. 
Includes essential 
knowledge about 
the topic. Subject 
knowledge appears 
to be good.  
Includes essential 
information about the 
topic but there are 1-2 
factual errors.  
Content is minimal 
OR there are several 
factual errors.  
 
Sequencing of 
Information  
 
 
 
____ pts 
Information is 
organized in a clear, 
logical way. It is easy 
to anticipate the type 
of material that might 
be on the next card.  
Most information is 
organized in a clear, 
logical way. One 
card or item of 
information seems 
out of place.  
Some information is 
logically sequenced. An 
occasional card or item 
of information seems 
out of place.  
There is no clear plan 
for the organization 
of information.  
 
Organization  
 
 
 
 
____ pts 
Content is well 
organized using 
headings or bulleted 
lists to group related 
material.  
Uses headings or 
bulleted lists to 
organize, but the 
overall organization 
of topics appears 
flawed.  
Content is logically 
organized for the most 
part.  
There was no clear or 
logical organizational 
structure, just lots of 
facts.  
 
Effectiveness 
  
 
 
 
 
 
 
____ pts 
Project includes all 
material needed to gain 
a comfortable 
understanding of the 
topic. It is a highly 
compelling 
presentation.  
Project includes 
most material 
needed to gain a 
comfortable 
understanding of 
the material but is 
lacking one or two 
key elements. It is 
an adequate 
presentation.  
Project is missing more 
than two key elements. 
It would make an 
incomplete presentation.  
Project is lacking 
several key elements 
and has inaccuracies 
that make it a poor 
presentation.  
 
Originality  
 
 
 
 
 
 
 
____ pts 
Presentation shows 
considerable 
originality and 
inventiveness. The 
content and ideas are 
presented in a unique 
and interesting way.  
Presentation shows 
some originality 
and inventiveness. 
The content and 
ideas are presented 
in an interesting 
way.  
Presentation shows an 
attempt at originality 
and inventiveness some 
parts of the presentation.  
Presentation is a 
rehash of other 
people's ideas and/or 
graphics and shows 
very little attempt at 
original thought.  
 
 
 
 
 
 
 
 
 
 
Attractiveness 
 
 
 
____ pts 
Makes excellent use of 
font, color, graphics, 
effects, etc. to enhance 
the presentation.  
Makes good use of 
font, color, 
graphics, effects, 
etc. to enhance to 
presentation.  
Makes use of font, 
color, graphics, effects, 
etc. but occasionally 
these detract from the 
presentation content.  
Use of font, color, 
graphics, effects etc. 
but these often 
distract from the 
presentation content.  
 
15 - 60 pts Total Points =  
 
  
References/Resources 
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Invasive Species links http://ei.cornell.edu/ecology/invspec/links.asp 
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Global Invasive Species Database http://www.issg.org/database/welcome/ 
Invasive Species Information Node http://invasivespecies.nbii.gov/ 
Cane Toads  http://www.amonline.net.au/factsheets/canetoad.htm 
Brown Tree Snake http://www.mesc.usgs.gov/resources/education/bts/bts_home.asp 
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